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ABSTRACT 

The present study included isolation of Sinorhizobium meliloti bacteria from the 
root nodules of Alfalfa plants, Transformation process was conducted by conjugation with 
transformed bacteria Agrobacterium tumefaciens. The results showed the efficiency of the 
process, where the antibiotic tests acquire two genetic labels, resistance to 
chloramphenicol and rifampicin on the conjugated strain, proved that Ti plasmid (Tumor- 
inducing Plasmid) transferred from the A. tumefaciens as well as that the conjugated strain 
produces melanin pigment. For more assurance, Alfalfa plants were inoculated with the 
conjugated strain, and the results showed the success of conjugation via crown gall 
formation on stem which formed by Ti plasmid in addition to root nodules in same plant. 
These results indicate the capability of performing conjugation technique between 
different species of Rhizobiaeceae to acquire new isolates carrying beneficial 
characteristics that are able to be transfer to plants and produce a new desired genetic 
transformed plants. 
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+HEù!f +A ùzf @REHG YADLAON Agrobactrium tumefaciens @ENLDXE Of 

YyÃQ ùdË (Tumor-inducing Plasmid) Ti fSBürÎ ZA KokA+leRf O5t #kKORf HEF t13 ! 
Ğiùnj Gjı ùùRG qyÜùP KCI ÖÛ5 Crown gall tumor +ùù 3G GEAÛ LpùĞ¥KLjùzZ 
+reRf O5|| !R t #KORF Sinorhizobium meliloti @RIB ÛHooykaas and Schilperoort, 1992) 
yûd# ek! ız +dpÎ IZA BEF Gj OYAÃRhizobiaeceae +H Î !q Gr HEF +z ! HE ON 
Û Streit et al., 2004 ) Kùn!f KGFEoyN#T FGA (Garcia-de los et al., 1996) +ARGK GHEY 
CBYPFKOR GAZ T !oi An!f Ljnfeniî GjePf 5 BO LE KEE fitê fZ LJKÎ gî ftK 
ã aùPÛf Li ap! fû dU’ zörJjfûù ğeKÎ ù !g! 3i u ÛBÃü aşt Ãeur ù! Ki je IE 

. (Schultze and Kondorsi, 1998) 
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(Gai Lp yUpyHIDGEK ORF ÖeAf yÃoRf KAZ ã fog a3 Lf 1il fk 
addi hE ab! IHAGS GK GNFoDL_jKeSEhi fRIPA_fNPTEOE x GH yJUP LHDNA +feAf 
10 SRLS + DFHEE laf Kj || BKtoÜr 7) aE adab! dA aPÛÃ (F*) 
tra RUF K CAIN; ROBUÛHS DNA ùf Î ZAzjA+ PE} špAÃ yqÃz 5š *UO LF || HA LfeAF 
Ljîı hNY@ù KPıili Î KY FfeKACK fezT LEKÎ ZANA 1 BH OK GY IHNjYyK FQ genes 
Pilus ¥ f ùPÛ ¥ O HPDLfeù RF a ùnhš DSC d#ùLAFd HAD Ra Lj Hp LAL 
yùpLjANJzŠJK Gu zNS GSBUH DNA ù!f XET foDjPRS yY]RğUÛ Ferguson et al., 2002) 
+ùĞJP DNA NJfêen Î !qGjÃoA mob gene || tofdFt ed yfpLH 2S K ORF + 20Ff KGL 
.(Strohmaier et al., 1998 ) +dRMAF!EBF T !q|| toK 
1 Dif Kj dB CofA +okfOFE!ST apg Obadef eApf KffBUIDED2 Aezdf LIZ 
Gêù+ + ZÛ ù! +hqÃdjA+ HE! 4 PEH GIP! LDF fiZARQE ùÛ+ || BëQÛ Vicente et al.,1989) 
K@YFGS UDI KEE dF LAREDO! SU afTKORf R plasmids +KFOEK JBU 
raMAdFtù BF YT ùfKã 2ù PU !o REH IPA PFDEUNG 5 RO LF INI Golf AO EOF 
HeùKLjıZ +Aq ùd OÛNjL AHA! FDI KEE df LpIFIFEDZOKEOE aI K ORF + feAf KjtoAf 
„(Lujan et al., 2007 ) +!ÃofdE! PEN GIPDZOEAF EGE O5EEG A r KJEEodZ 
+ùfeAf Ci rnEAZLj} dX?ùn yù|Lj ùIZABeAı |NAgrobactrium Gi RENE Irj fom 
Pili ùù!f YùğfeKS ùRO LjıZ aùTEOET ADH > GK ROBÛH DNA ÖOGET foDDEN) 
GFAYIL] ZARA! Uf GE Î !ora giaMAF+ PSH 1B T !oL je aA n LFA 
ŠÙÛRO LZ LD REKAR! T CA! SEY GIPDERG qyUP LHHAL +40 GIP! T !o+ SfeAf 
faPB! XP K@OHA laf GIP Î !qGF DEDA tFIGE UFullner et al., 1996) eÃenf 
(Kunik et al., 2001 YDe Groot, 1998 Y Hooykaas and Bundock, 1996) Lù IF GP i !9 
La JES TAL ja fey +a! AFo Û ZKRDEĞF KEJE || GILDLF üu 5 jf Û ZZ 
KÛ f LAZ adthYAL jt GFERHORT + 5 f LDPE. (Hill, 1999 Y Nerey et al., 2002) RIS 
YF LÛF Ri NJLFA AIRF rihê TPR ané 21¥ LOABOFG DI !R 4T T PHAN PR dl 
KCiin j UzUf OSG f +t fo LFF LEH ERf ONjlfofA 1NBt ik! PEH 
yi |RfiGeùün KERE Î ZIBB! Bzdk afPdj OSL JERS +3}K 5 SUK! AgOF2 Frit feff HN 
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NHAXP GE] Ahs. meliloti @RND !qNNA GIP C$] ADA. tumefaciens @HNLHK GE !f 


. GQ deRf GZ yÛP LIKnNf KGELYAZTEDZ GHBIAF 
RPI ÇEL ÛRIE 


lapdš!az ONÎ Agrobactrium tumefaciens C58C1 rifR(pM90) @ENLAXE KoPPR f 
Gi REA ù F5 DPK ùl] tùzdã OùÙ5( UGent-VIB Research Belgium) ¥ ùl ddZBŠfeA 
.Knf K GE! RH! Az2f LAIK!eR + doA#!aZz ON Sinorhizobium meliloti 


raqe Nj NE 
S. meliloti Gù REMNùù®Ë Yeast Extract Mannitol (YEM) OùùÙÎ Ã ÞRùî f 
A. tumefaciensbùü PRHptÙù j Yeast Extract Beef (YEB) UU AfÃ (Vincent ,1970) 
YFGùùAÃ Nutrient agar I RıùÙ zd eGù+Û LJŞŠÛùÙ1 AjÃ (Lichtenstein and Draper,1986) 


„Nutrient broth 


U UFL JEAN HURFCUEDY} FECL 
edi | DZYÛĞÎ GT ù AZÎ f LjZARD_ jhe eek acthKn!f K GK fefELO FBZ KD 
DXKnN!f KfegBL FH 2PAÃ 5 RO LZ @RRS LJoh} !A+ZG 48 MLA. tumefaciens EMD 
C6Ti fiDBURS CFDS 1G zf LNKLHIFRHDEEIEOIK E fjAt lj’ Gf OSK eB Kaur A 

. CHS IAN 


Sinorhizobium meliloti JEH GURY 
tÛı| PU Yî ùıo Rhizobium Gi REhyedı Zz DEA yÛı |o!f Ljjıd ZK Ûı n!CK Gi FEK Ûı zal 
La PK DIG leA[ N aGf CHBNPZAT ehq!f YAOOFIPHY !BA ( Atlas et al., 1995 ) 
DAS Fp 10 IQıd%70 yÃoHBK qZĞKeRY LAIXEN ydtehqf Azf KZTENs !Gf yo 
KDIz DS Ep 5 L6 afeM{DEEAT !f KfeARIRBIEGZET FEK acelin CHBHK DE 

.3!@f GELANE PDEA DN eK! PAT ZK zu A DKT Ff ak! feÛ DE٢ CE: 
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Ku ùoÃ +ùqÈdš ah GDÜ5N. agar I RdğagUf U ACG i ZAR Azf Kau Ã 
+ù Bn !@f YIL PEA CAF LHKfepyaiXoete 2f KI aNj. S28 +nefdZE 24 luz 
.YEM G Af ZAĞKG 5 BIDOSUUPRf 1| RUNEeAYA 


HNğERSinorhizobium meliloti EH Gi UEL FEE pEIENSHE 
2ù T Ff UG dHFPEOT GK ùn!DK GI PARı NKù qZ +ù !ÃezdE @REHS LIFE U az! 
2ùUl dF CE dBjeddı KYEDI8/1 +I dF CAB> P U6 ağeMm{DEpAT f KfeABAS)) 
NDZ afat !HA Min a0 dj By AOS a3 yz D70 OOF yÃoFBK AZ DL ji 
Où Stùqdzd#eRı HK Zee .+qzdD aK feADIFPR GPA Ky DOSE NIG Kfedz 
3 GRÛ Kl’ o DRiFahraeus , 1957 ) ¥ ZF Nitrogen Fixation (NF) O AÎ ZAĞG 5 GD 
GSRHEKùnN!f Kfefei NK ol! YIBTAAT !gLJFAUDIfNZS28 +nefn lj Gf SYFRAHTT 
š feADIFPR GPA Kg |p 20-15 \gzev od ath OFBEK HH em ad !ezdf 
ùd#ëid2Z Ab Ö5Kly' oAY¥ HZf NF J AT ZAFG 5 GODOSK fefBp Kzu A DE dd DJ eK 
HET NURS LENE GHREORA GOK GE URRY f2f FKL Y aoff RJ IRE 
+Ù Rt ù ê zf A+ HEAÛF LA LEK! AGO fe || HA 3 Gf +IUIJB5KfeFED 

. GA nf LjnAieRDZ 


HNHIEL 2 BHRz je ANIOHFFEEOE 
Kj dF fU Offrelf O1 Af !q GFE qyÜP Lj !HA tI! KJB dF LHF af BE 
2 üRPf Î HAA oDZÃ feûf O5! off df KÛez!f 1f! Go RfoKU’ az! +E! KDI 
Y1 ùo Lfeù Rf aif Si5+ù eA Düz Dù FÛp GjJEPR fA yA i ZA eA LjtZS 
: H fepf OB!PPR dt Gh ğfeKA+ Ko!f KJEE df (1) YAN LDUAtlas et al.,1995) 
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<1 feff OB! PR aft FD! KEE dBZFEL A+ Pf adfeff : 1 yA! 


Iq fF mg | FNPF DIGE HF  rgggnf 
۰ 1a /!PNIIDZ °!2/!DZ 
70% yYAG§ 50 50 AMP Ampicillin 
70% JAG 100 100 RIF Rifampicin 
O PIG 40 80 GM Gentamicin 
š OSyYAG§ 35 35 CHL Chloramphenicol 
70% yAG 20 20 SM Streptomycin 
adXGzZ 30 30 CTX Cefotaxime 
ap ŞEDEGE 


(Tzfira and Citovsky , 2006 ) +ùŞAÃ ĞÛP GT AN". tumefaciens @REHGK PR f 
tùJen! YEU +5 F fed ( Ferenczi et al., 2004 ) +dMAXiP GB] Hus. meliloti RIYA 
1 Gùo 4T LXE ÛF Ka ÜL SEAS Lj LN ap Lfogif yUP LAZ BSBÜHS DNA 
ãaüPf Zz ù¥zhlfojÃ Rifampicin A Chloramphenicol LjîKD!f Lj dBOPPR df KÛ f 
. J Û AJA L jio AF 

UBAQFt|RUNS. meliloti HENA A. tumefaciens FNL NS ap LfefAF 1 dod KÊrÛ 
Ö5 A. tumefacciens LA¥®HKNZEedK lu’ o RÛ Olsen et al.,1992) ¥ O Co cultivation 
lafeùo +ùn2p AZ Gentamicin Ã Rifampicin LjîkD!f Lj? ai ZA AGIf JF! YEBG AÃ 
YEM QAÃĞ5 sS. meliloti LMERKHMZEedKIG o ||! UZG 24-18 LjhefeKIGNZISZ2S8 

. Gi 4-}EOJA 2 KU!f O5 Chloramphenicol I AKo!f Er di ZA AGIf YF! 
KnoPA! Af GIP!f GE] ANA. tumefaciens @RNLHZNZ0.7 PDL jir off IG XER EN 
1 NeQFÎ !q2 ûr DDE AHDOS! aA GIP! BREEZES. meliloti @RNLHZNZ0.3 ydZ 
Öù5SLjZCT ded fHNLL o Ufo +DRHONIR N. broth i Rds adi ALHNZ 
3 GEDO SYeeÃNeùdFLAFRZ0.1 IPD Ljir off le5oCERHjfzhA B28 +nep 6Z tlj’ Gf 
Rifampicin DA /HêxÃekdZ 00 LjîKD!f LjfEr dÎ ZAKG N. agar i hed ag i ZAKG 
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lz +lğu Gf Ö55 GI IHNjK lL o DEPTS +] RONLChloramphenicol DEE AeRE3 5A 
. Zp 72-48 LjhKoffeKklgIZ928 +ne 


IQ ENF FE 
KNAEL FC BHF QEIOFNEtE © fait 
LRU DI LYE ù df FOI EF DK! Ko! KIRE EREN! OK! G Go aBPENEES fz 
Lf RF +o GengU’ az! LjIGEEIZ fKifeA LjkcZABE[] AVRifampicin A Chloramphenicol 
.(2) JAN O5GEaBPÛr NEKIGA. S. meliloti Ã A. tumefactions LjRUT 'f Lj ap 


. 1DI KEE BHP KÛ ¥ + Go Ato: 2 yA! 


ug/ml f Fep{Fûs RNAEL FX FRI F U FHF 
CTX SM CHL GM RIF AMP 1 YE 
(30( (20) )35( (40) (100( (50( 
R R S R R R A .tumefaciens 
R R R R S R S. meliloti 


.1 Ao!f Ge dd; Goff 15U :S A IT Ao!f Ger dBZHEOFIST :R JEH o 


KJ ù dt ù digi +K EDT fedf O5! PR df KÛ f Lfanb IiZDNRES yUP Lj 
LDXSjAEA ÛreRf O51gnÃd KEE dr ezk]Î !qRifoRf NJA Î ZAM2SEpfHNA lafpa+ KED!f 
RIN ù LPL Hejelf fPAKErEGA Ltd ( Rhizobium ZX lij 4T ©) 1RENG YFAF 
O51 ûd Ad LHIZOHÎ yati 4j KF fPLHKARA.(2008 FOF AA olf) +f 
+ù DEF Gj ORA NE AACK @OG +eRf OSlg TAQE ã ePÛr + enja COU, LHEnRGF+ eff 
Gj ùgIjKaÃo GEfeak fA GREW’ azA+ REFES YFALF NLS || !R UDI Kj dF Ug ZZ 
„(Cho et al. ,2009) KJEE dF IHNj EAA SRK EC 
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ap qFopgk 
YAL T ZAgrobacterium @HNESÎ REB DNA ù!f Ken lefpÎ azff ynÛ 
Lı KCBBRYTY T ZA GRKLIRGEXK S. meliloti +laZ A RNS BNL jn fe +o Ker DORR 
. GEHA otf RR Lf tndL]3) SANS Lh ULjifeA 


tù!aZÃA. tumefactions C58C1 rifR (pM90) +!üÙt Lj aH Lf 1! ndLj 33AN 
, S. meliloit @HMD 


1 a faqe RNBIEL a3 Erie je aff 
DHjEaft  UFDE NMGDDEHNAE 
rEREREH «f S. meliloti A. tumefaciens 


AMP , RIF", AMP , RIFF, 
107 xX1.9 RIFF , CHL GMT, CHIR, GM , CHLS, 
SMF, CTX SM, CTX 


A .tumefacciens C58C1 rifR(pM90) +!ÙùU} Ljîıhkfeù RF + o L3 yA Qu 5 
S. meliloti MGPRHMù!eZ Î ù!gq Rifampicin I AD!f GE dDZOEGOF! SU YEE !oK EE Af 
Î ùZA ÃĞo!f N. agar Où Af Î ùZZAQKLTKZGR f +lgfdtK feof dFL TEA pA .!aRAF 
+ù ®NjyE yThK an Gj ZZÃıu 5 Chloramphenicol Ã RifampicinLþ ù 3ÃD!f LE df 
yù|KtŞIT ONjRifampicin T ADf Ger dBZOHEAF!ST LDHB.N.agar O Ai ZNEKIG GE 
inf ad TDG d+! dA d Gi PANS Î !q GIFT !qed SfRpAgrobacterium @RENREBUN ZZ 
.( Hellens et al., 2000 ) 
LÛ Rû afd K JER ùa NJ šZK AZ Hf O, Af LPLfeRY +n ÇengfzhboAl fA 
HDT OO NÊ Rhizobium Gi REhNGi nj Feza KG 1f LAIALjBBfeRÎ Z4!Ûp ax Û LÃDEbD 
+20 ù!f lk tnRJ2K sS. meliloti @RNLAF!UT !f HNL GA ÛCubo et al. ,1988) Ljj 
+2 ù!f UĞRGIS] LPESÛCastro et al. , 2000 ) RH > {_|_ABePÛ KÛ f yl} 
i SBR DNA aùdpkyÜP LIZA Et ZF UKgjadpK] !oK PDLfOrYF + dodA t+ lg KIF 
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UE RGY! REHN! !U !f HNL FFoHROFG DOGGA ! ZF ر‎ UMg!SU ag LZ ya dF LjND¥ Fz 
!3bT UORGLZ YA dFLN!DYIL} AGO !ç! ¥? UBD] Tejerizo et al., 2010 )LF+ 2F 
Rhizobium i RNA j d¥ù ŞESAF YJÃû IF Ljîı hi nj OyYR ùKÛ ÖùRf KÛ !f Î !oL jij nF 


.(Mercado-Blanco et al., 1993) 


DG ELDON O FHPOSHENSF 

(yD! IAT !oLJZAUD anf Kn!DK ELK fEfEEOIBYUP LEHD KfeGPÛf KD 
GınjpAÃ een † fog 3U LZ CG 3D HS efDKfefED a at 5 BO LF HARA! 1! 
tù RY M|Zf LjFER +R f an led dated A! RUZ Ãeb O5KfefBp Ljhr ok gf ÜÛNB 
GEëLjr off LB¥ !@F YARO fehl} !oGEAÛ an aPKGZhk fr off SLABS 12-7 yÛP 
LOG HS pa 23H DEE UES +o! Afo Û ZOU fA yp f Ûı ) pë l@Ã[ î Ö5anj 
GIRR Agrobacterium GRRNL HOI dHù lFAK Hj! 1ne2 AD ndaj] LK GOZ OGLj 

.(Park, 1996 Y Beijersbergen ,1993) Lf +o 5 RU LZ Rhizobium 
YALj ZA oDÊRHS LIL SEALS LSNLInELfeF +k Gang! dgogIRtk GARE Lj 
DAL o LEI PSF Lb ZAL GPS ORF KEI f LEYS YUP Le SUKGU yD at 
CERG Lj ERS + piz!f yÜP LHI Ûf 5 RO LE KH !oKG ¥ NIVLSE Û 
|| !Rı! YhpLAEpZK LK DISK (fin KEI YK GEA leÃodK GH ZA of KK GHA 
G ùlgj LIYA HES pnÃdek Rhizobiaeceae +E ã PÛ + PENS YFAUF GPR BOT ALj 
.Lfou RF +ùd}K DEPT GUR + RKNYTFADÎ HAJA olf O5 Rhizobium Ã Agrobacterium 
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.¥YHZfNF QAI ZAĞG 5 GF OS5!zKeedtKn!f KEES 1 leAl 


.(aTAÃNjGÈ! ê fzf L¥KLOÛ) S. meliloti @RHmO|BKN Kf - A 
GEAÛA+ùû RH [zf akp GDL! lQRAQES. meliloti @FEN!Û Nol Kn KfefED - B 
O 
Ti yf FoBÛhù IZA KN KELK Ö5(aTadF En) +1 HÛF arp yKE : B1 
. A. tumefacciens @RDLDAYALQFE 
.Knf KEipAM C5(eTad@n!p +R Az2f an JK : B2 
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HUEPIBOT HE 
Rhizobium OFREMNE Gùo AR |K. (2008) BKPù rod dd FEIUF A Où¥e ft DAÃ o!f 
Û3) 21 . D21 ù daf + û DEZIEKÛ GIŞ KEE d¥ZÃQ0Z leguminosarum bv.vicie 
.75- 66 
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